We describe a 63-year-old man who had xanthomatosis of the right tendo Achillis. He had undergone excision of the left tendo Achillis 17 years earlier without reconstruction for the same condition. The neurological history and examination were normal. Blood investigations showed hypercholestrolaemia, for which he was being treated with statins.
We describe a 63-year-old man who had xanthomatosis of the right tendo Achillis. He had undergone excision of the left tendo Achillis 17 years earlier without reconstruction for the same condition. The neurological history and examination were normal. Blood investigations showed hypercholestrolaemia, for which he was being treated with statins.
He was referred with pain in the right tendo Achillis and problems with footwear. He was treated by excision of the right tendo Achillis, the xanthomatous nodules and the involved skin, followed by reconstruction with a cadaver bone-tendon graft. At follow-up eight months post-operatively, the scar had healed well. He walked without pain and could wear any type of shoe. Plain radiographs showed that the bone graft had healed. The American Orthopaedic Foot and Ankle Society hindfoot score was 95/100. The patient's subjective evaluation of the result was very good.
Xanthomas are composed of lipid-laden histocytes. They appear as yellow patches, papules or nodules in the skin, tendons and soft tissues. Bilateral involvement of the tendo Achillis has been reported and may be associated with high levels of plasma lipids. 1 This has also been described in cerebrotendinous xanthomatosis, a rare lipid-storage disease caused by a mutation in the sterol 27-hydroxylase gene (CYP 27). 2, 3 The condition usually appears in the first 30 years of life but the clinical presentation can be very variable with neurological symptoms (ataxia, depression, epilepsy and mental deterioration), cataract, atherosclerosis and tendinous xanthomas. Xanthomas in the tendo Achillis can cause pain, swelling, loss of function and problems with footwear. A number of procedures have been described for the reconstruction of the tendon after excision for chronic disease. The use of a local tendon transfer such as flexor hallucis longus (FHL) or peroneus brevis has been suggested, 4 ,5 but other studies have reported the use of a free autologous tendon graft, such as gracilis, semitendinosus or fascia lata. 6 The use of a cadaver allograft of tendo Achillis has also been advocated. 
Case report
A 63-year-old man presented with large mildly painful nodules in the right tendo Achillis. The skin was discoloured but not ulcerated. He had problems with wearing any type of shoe because of the nodules (Fig. 1) . He also had asymptomatic xanthomas affecting the knees and the right elbow. There was no family history of xanthomatosis and neurological examination was normal. Blood investigations showed hypercholestrolaemia with a serum level of 240 mg/dl (normal 40 to 50 mg/dl) and he had been taking atorvastatine 10 mg/day for ten years. He had undergone surgery 17 years earlier for a similar problem in the left tendo Achillis, which had been excised with no attempt at reconstruction (Fig. 1) . Histological examination had confirmed the diagnosis of xanthomatosis.
MRI of the right tendo Achillis showed alteration of the structure of the tendon and the surrounding soft tissues (Fig. 2) . Operative technique. The tendo Achillis, xanthomatous nodules and surrounding involved skin were removed completely. The excised tendon was grossly deformed, thicker than normal, with inelastic fibrotic tissue replacing the normal tendinous tissue (Fig. 3) . Reconstruction was undertaken using a frozen cadaver bone-tendon graft of tendo Achillis from the bank of musculoskeletal tissues of the CTO Hospital in Turin, Italy. The graft had been sterilised by gamma irradiation and frozen at -80°C.
The tendon was resected up to the musculotendinous junction where the muscle appeared macroscopically healthy. An osteotomy of the posterior apophysis of the calca-neum was performed to create a space for the bony component of the graft. After shaping, this was fixed to the calcaneum by two AO partially-threaded 4.5 mm cancellous screws. The proximal tendinous part of the graft was then sutured end-to-end to the distal part of the triceps surae (Fig. 4) . Skin closure was achieved without tension. Healing of the skin was delayed for 35 days because of a small necrotic area in the distal part of the scar. However, this did not need surgical treatment.
The ankle was immobilised non-weight-bearing in a plaster cast at 15° of plantar flexion for 40 days and then in a plantigrade cast for 20 days. This cast was removed 60 days post-operatively when active physiotherapy and partial weight-bearing with a heel raise of 3 cm was allowed.
After satisfactory radiographs had been obtained at 90 days, he was allowed to increase weight-bearing progressively within the limits of comfort. The range of movement at the ankle after removal of the plaster cast 60 days post-operatively was satisfactory. At three months he could walk with one crutch without pain and at four months was able to walk without crutches. At the last Photograph showing xanthomatosis nodules in the right tendo Achillis. There are scars from previous surgery for the same problem in the left tendo Achillis which was removed without reconstruction. Fig. 3 Photograph showing the tendon to be grossly deformed and thickened with inelastic fibrous tissue replacing the normal tendon. Fig. 2 Pre-operative MRI scan showed a complete alteration of the structure of the tendon and the surrounding soft tissues. Fig. 4 Photograph showing proximal and distal fixation of the cadaver bonetendon graft.
review, eight months after surgery, the result was good, with an American Orthopaedic Foot and Ankle Society (AOFAS) ankle-hindfoot score 8 of 95/100. Power had not been restored completely, but he could perform a single stance heel raise on the affected side. The subjective cosmetic outcome was satisfactory. The shape of the heel and tendo Achillis had been restored and the scar had healed without fibrosis (Fig. 5) . He could wear any type of shoe without problems and his evaluation of the result was very good. He had no symptoms from the region of the graft or the plantar aspect of the heel, despite the protruding screw, seen on plain radiography. There was satisfactory healing of the bony part of the graft (Fig. 6) .
Discussion
A number of procedures have been described for the treatment of chronic degeneration of the tendo Achillis. [4] [5] [6] [7] In our patient we decided to undertake reconstruction using a frozen cadaver allograft because the involvement of the tissues around the tendon was extensive and we were not sure whether other local tendons such as FHL and peroneus brevis were free from disease. The other leg was already compromised functionally because of previous excision of the tendo Achillis without reconstruction. We attempted to find a solution which respected the local anatomy and did not risk morbidity of the local donor site. We preferred the cadaver allograft to a free autologous graft because we thought that fixation would be easier and safer, and the graft stronger.
The use of this type of graft is uncommon in our practice but the tissue bank of the CTO Hospital in Turin is a very satisfactory source of cadaver grafts. One of the screws in the calcaneum was excessively long (Fig. 6 ), but so far the patient has been free from symptoms in the plantar aspect of the heel. The screw could easily be removed as the bone graft is well healed.
The contralateral tendo Achillis was removed without reconstruction 17 years earlier. The present AOFAS ankle-hindfoot score 8 for this side is 55/100, because of considerable loss of function and moderate pain in the plantar region of the foot. The cosmetic outcome is unsatisfactory, because of the abnormal appearance and shape of the posterior aspect of the lower leg (Fig. 1) . Shoe fitting is also a problem.
Although the follow-up of eight months is short, the early results of the use of a cadaver bone-tendon graft after excision of the tendo Achillis for xanthomatosis are very encouraging, particularly when compared with the simple excision without reconstruction carried out previously on the other side.
No benefits in any form have been received or will be received from a commercial party related directly or indirectly to the subject of this article. Plain lateral radiograph of the right foot showing satisfactory bony union of the bone-tendon allograft. The posterior cancellous screw is excessively long and protrudes into the soft tissues of the heel.
